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Executive Summary 
 
This document presents the Connecticut Department of Energy and Environmental Protectionôs (DEEP) 

request to redesignate Connecticutôs portion of the New York-New Jersey-Connecticut (NY-NJ-CT) 

nonattainment area to attainment for the federal 1997 annual and 2006 24-hour National Ambient Air 

Quality Standards (NAAQS) for fine particulate matter less than a nominal 2.5 micrometers in diameter 

(PM2.5).  Evidence is provided satisfying Clean Air Act (CAA) sections 107(d)(3)(E) and 175A, which 

specify the requirements that must be met for the U.S. Environmental Protection Agency (EPA) to 

redesignate a nonattainment area to attainment status.  These requirements include demonstrations that: 

 The area has attained the NAAQS; 

 The applicable implementation plan is fully approved under CAA section 110(k) and the area has 

met all applicable requirements of CAA section 110 and part D; 

 The air quality improvements are due to permanent and enforceable emission reductions;  

 The area has a fully approved a maintenance plan satisfying CAA section 175A. 

 

 

E.1 Background 
 

Fine particles in the atmosphere are comprised of a complex mixture of components including sulfate 

(SO4), nitrate (NO3), ammonium, elemental carbon, organic compounds and inorganic material (e.g., 

metals, dust, sea salt) generally referred to as ócrustal material.ô  Primary particles are emitted directly 

into the air as solid or liquid particles (e.g., elemental carbon from diesel engines).  Secondary particles 

form in the atmosphere over time because of various chemical reactions (e.g., gaseous sulfur dioxide and 

ammonia reacting to form ammonium sulfate particles).  Consequently, PM2.5 experienced at one location 

can have origins both nearby and distant. 

 

The annual average and 24-hour average PM2.5 NAAQS were initially established by EPA in 1997 and 

revised in 2006, based on evidence demonstrating that serious health effects are associated with exposure 

to elevated levels of PM2.5, mainly because particles of this size can easily reach into the deepest regions 

of the lungs.  Significant health effects associated with PM2.5 exposure include premature mortality, 

aggravation of respiratory and cardiovascular disease, decreased lung function and difficulty breathing, 

asthma attacks, and cardiovascular problems such as heart attacks and cardiac arrhythmia.  Particularly 

sensitive individuals include older adults, people with heart and lung disease, and children. 

 

Connecticutôs Fairfield and New Haven Counties are currently designated by EPA as nonattainment for 

both the 1997 annual and 2006 24-hour PM2.5 NAAQS and are grouped with several counties in New 

York and northern New Jersey in a multi-state (NY-NJ-CT) nonattainment area that encompasses 

metropolitan New York City, as shown in Figure E-1.  EPA established these nonattainment areas in 2005 

for the annual NAAQS and in 2009 for the 24-hour NAAQS based on PM2.5air quality measured prior to 

those years. 
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Figure E-1.   New York-New Jersey-Connecticut (NY-NJ-CT) Annual/24-hour PM2.5 Nonattainment Area 
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E.2 Monitoring Shows Compliance with PM2.5 NAAQS 
 

As shown in Figures E-2 and E-3, PM2.5 air quality has improved significantly over the last decade in the 

Connecticut portion of the NY-NJ-CT area.  Similar improvements have occurred in the New York and 

New Jersey portions of the area as well.  Connecticutôs portion of the nonattainment area measures 

compliance with the 15 µg/m
3
 annual NAAQS, with a maximum 2010 design value of 10.3 µg/m

3
.  As a 

whole, the area first reached compliance with the annual NAAQS in 2008, with a most recent (i.e., 2010) 

maximum design value of 12.5 µg/m
3
, measured in New York City.     

 

Connecticutôs portion of the area first measured compliance with the 35 Õg/m
3
 24-hour NAAQS in 2008, 

with a maximum 2010 design value of 29 µg/m
3
.  As a whole, the NY-NJ-CT area first complied with the 

24-hour NAAQS in 2009 and has a most recent (i.e. 2010) maximum design value of 30 µg/m
3
, measured 

in New Jersey.  Therefore, the entire NY-NJ-CT area has measured full compliance with both NAAQS 

since 2009. 

 

 

E.3 Applicable CAA Section 110 and Title 1 Part D Requirements are Satisfied 
 

Connecticut has submitted ñinfrastructure SIPsò addressing CAA section 110(a) requirements, for both 

the 1997 annual and 2006 24-hour PM2.5 NAAQS.  EPA has found Connecticutôs infrastructure SIP 

submittal for the 1997 annual NAAQS to be complete, but has not yet issued rulemakings to approve the 

infrastructure SIPs for either of the NAAQS.  Nonetheless, previous redesignation rulemakings issued by 

EPA for other areas conclude that section 110 elements not connected with nonattainment plan 

submissions and not linked with an areaôs attainment status are not applicable requirements for purposes 

of redesignation because a state remains subject to these requirements after redesignation. 

 

CAA Subpart 1 of part D sets forth the basic nonattainment requirements applicable to all nonattainment 

areas.  All areas that were designated nonattainment for the 1997 annual or the 2006 24-hour PM2.5 

NAAQS were designated under this subpart of the CAA and the requirements applicable to them are 

contained in sections 172 and 176.  For purposes of evaluating redesignation requests, the applicable part 

D, subpart 1 SIP requirements are contained in sections 172(c)(1)ï(9) and in section 176. 

 

States with nonattainment areas are required to submit a plan to reach attainment.  Connecticut submitted 

an attainment demonstration for its portion of the annual nonattainment area in November 2008, meeting 

the requirements of CAA sections 172 and 176.  EPA has not yet acted on that plan.  Attainment 

demonstrations for the 24-hour NAAQS are due in December 2012. 

 

As discussed earlier, all monitors in the NY-NJ-CT area show compliance with both the annual and 24-

hour NAAQS.  EPA has already recognized that the multi-state area has ñclean dataò in accordance with 

40 CFR 51.1004(c), for the annual NAAQS.  Connecticut has requested a similar ñclean dataò finding for 

the 24-hour NAAQS and is awaiting EPA action.  The requirement to submit the 24-hour NAAQS 

attainment demonstration would no longer apply if EPA issues a ñclean dataò finding for that NAAQS, or 

if EPA approves this redesignation request for the 24-hour NAAQS before the December 2012 due date. 
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Figure E-2   Annual Design Value Trends in Connecticutôs Portion of the NY-NJ-CT Area 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure E-3   24-Hour Design Value Trends in Connecticutôs Portion of the NY-NJ-CT Area 
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CAA section 172(c)(3) requires an inventory of actual emissions.  Included as part of this redesignation 

request is a 2007 base year emissions inventory meeting the requirement. 

 

EPAôs PM2.5 implementation rules require states to adopt specified new source review (NSR) permitting 

revisions by July 20, 2012.  DEEP held a public hearing in November 2011 to consider revisions to 

RCSA sections 22a-174-1 and 22a-174-3a to include significant impact levels, significant emissions rates 

and increments for PM2.5, consistent with EPAôs requirements.  Assuming EPA makes no changes to the 

implementation rules, DEEP intends to continue to pursue adoption of the revised regulations.  

Nonetheless, because all states are subject to this updated NSR requirement and the deadline for 

compliance has not yet arrived, DEEP maintains that approval of this redesignation request is not 

dependent upon prior EPA approval of the updated NSR provision. Therefore, Connecticut has satisfied 

all applicable CAA Section 110 and Title 1 Part D requirements necessary for PM2.5 redesignation. 

 

 

E.4 Attainment Results from Permanent and Enforceable Emission Reductions 
 

Numerous federal and state emission control programs have been adopted and implemented over the last 

decade, providing permanent and enforceable reductions in direct PM2.5 and PM2.5 precursor emissions 

(e.g., SO2 and NOx) in Connecticut and some upwind areas.  Table E-1 lists post-2002 NOx, SO2 and 

PM2.5 control measures that are largely responsible for the significant improvements realized in measured 

PM2.5 air quality.  Some of these control programs (e.g., on-road vehicle and non-road engine standards) 

will provide additional emission reductions during the maintenance period, ensuring continued 

compliance with the NAAQS. 

 

 

E.5 Maintenance Plan Provides for Continuing Attainment 
 

CAA section 175A establishes the required elements of a maintenance plan for areas seeking 

redesignation from nonattainment to attainment.  Plans must include an inventory sufficient to ensure 

attainment, a demonstration using inventory projections that the plan provides for continued NAAQS 

compliance through the first 10-year maintenance period, a commitment to maintain an appropriate 

monitoring network, methods to track the progress of the maintenance plan and contingency measures to 

be implemented if NAAQS violations occur during the maintenance period. 

 

Attainment and Future Year Inventories Demonstrate Continued NAAQS Compliance 

Comprehensive inventories were developed in collaboration with other states in the Mid-

Atlantic/Northeast Visibility Union (MANE-VU) to support future multi-pollutant planning efforts.  That 

regional effort also served as the basis for developing inventories needed by states, such as Connecticut, 

seeking PM2.5 redesignation.  Figures E-4, E-5 and E-6 compare PM2.5, NOx and SO2 emission estimates, 

respectively, in Connecticutôs portion of the NY-NJ-CT area for the representative attainment year 

(2007), an interim year (2017) and the end of the maintenance period (2025). 
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Table E-1    Adopted Post-2002 Federal and Connecticut Control Measures 

 

Control Measure PM NOX SO2 

Federal Programs 

 

Tier 2 Vehicle Standards and Gasoline Sulfur Standards 

 

 

X 

 

 

X 

 

 

X 

Heavy-Duty Diesel and Gasoline Highway Vehicle Standards X X X 

Motorcycle Exhaust Standards  X  

Large Non-road Diesel Engine Standards X X X 

Non-road Spark-Ignition Engines and Recreational Engine 

Standards  
X X X 

NOx SIP Call  X  

CAIR  X X 

 

State Programs 

 

Control of Sulfur Dioxide and Nitrogen Oxide Emissions from 

Power Plants and Other Large Stationary Sources       

RCSA Sections 22a-174-19a and 22a-174-22(e)(3) 

 

 

 

 

X 

 

 

 

X 

The Post-2002 Nitrogen Oxides (NOx) Budget Program  

RCSA Section 22a-174-22b 
 X  

CAIR NOX Ozone Season Trading Program 

RCSA Section 22a-174-22c 
 X  

Outdoor Wood Burning Furnace Restrictions 

Section 22a-174k of the Connecticut General Statutes 
X   

Improvements in the Control of Particulate Matter and Visible 

Emissions    RCSA Section 22a-174-18 
X X  

Connecticut Enhanced Inspection and Maintenance Program 

(ASM 2525 final standards and OBD II program) 

RCSA Section 22a-174-27 

 X  

CTôs California Low Emission Vehicle Phase 2 (CALEV2) 

RCSA Section 22a-174-36b 
X X  

Reductions in NOx emissions from Municipal Waste Combustors 

(Phase 2)     RCSA Section 22a-174-38 
 X  

NSR Permit to Construct and Operate Stationary Sources  

RCSA Section 22a-174-3a 
X X X 
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Figure E-4   Projected PM2.5 Emissions for CTôs Portion of the NY-NJ-CT Area 

 

 
 

 

 

Figure E-5   Projected NOx Emissions for CTôs Portion of the NY-NJ-CT Area 
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Figure E-6   Projected SO2 Emissions for CTôs Portion of the NY-NJ-CT Area 

 

 
 

 

Results demonstrate that total emissions of all three PM2.5-related pollutants decrease significantly 

through the maintenance period, with PM2.5 emissions decreasing by 22%, NOx by 52% and SO2 by 43% 

between 2007 and 2025.  These projected reductions occur due to the currently adopted federal and state 

control programs listed in Table E-1, with no additional control strategies necessary to maintain the 

NAAQS through 2025.  Therefore, the Section 175A mandate to demonstrate continued compliance 

during the maintenance period is satisfied. 

 

Motor Vehicle Emission Budgets 

The maintenance plan establishes PM2.5 and NOx transportation conformity budgets for 2009
1
, 2017 and 

2025 to ensure that future emissions from on-road mobile sources provide for continuing attainment of 

the PM2.5 NAAQS.  Since total combined emissions from all source sectors are projected to decline 

significantly during the maintenance period (see Figure E-4), both the 2017 and 2025 projected emission 

levels provide a ñsafety marginò relative to total emissions in the 2007 attainment year.  DEEP is 

allocating a small portion (i.e., 10%) of that safety margin to the conformity budgets for 2017 and 2025, 

as shown in Table E-2. 

 

______________________________ 
1 
EPA previously approved 2009 PM2.5 and NOx conformity budgets for CTôs portion of the nonattainment area that 

were established using EPAôs emissions model, MOBILE6.2.  Emissions budgets in the maintenance plan are based 

on EPAôs recently released MOVES model, which supplanted the MOBILE6.2 model as EPAôs required method of 

determining on-road emissions.  The 2009 MOVES budgets replace the current 2009 MOBILE6.2 budgets, 

corresponding to an updated estimate of the level of on-road emissions that are consistent with measured PM2.5 

attainment during the 2007-2009 period.  CT elected to use 2009 emission estimates for on-road sources because 

they are lower than estimates for 2007, providing greater certainty that attainment level emissions are identified.
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Table E-2   Transportation Conformity Budgets for the Connecticut Portion of the NY-NJ-CT Area 
 

Year  PM2.5 NOx 

2009 2009 Conformity Budget 794.0 23,391.7 

2017 On-Road Inventory 467.4 10,708.0 

 Safety Margin vs 2007 1083.9 20,837.8 

 10% of Safety Margin 108.4 2,083.8 

 2017 Conformity Budget 575.8 12,791.8 

2025 On-Road Inventory 378.9 7,113.4 

 Safety Margin vs 2007 1371.3 26,146.9 

 10% of Safety Margin 137.1 2,614.7 

 2025 Conformity Budget 516.0 9,728.1 

 

 

Monitoring Commitment and Tracking Progress of the Maintenance Plan 

DEEP commits to maintaining an appropriate PM2.5 monitoring network through the maintenance period, 

with any potential changes to be developed in collaboration with EPA and subject to stakeholder review 

that occurs with annual monitoring network plans and five-year network assessment reports.  DEEP will 

continue to conduct ambient PM2.5 monitoring in accordance with 40 CFR 58 requirements and 

expeditiously review data as it becomes available to evaluate any risk of impending NAAQS violations.  

DEEP will also regularly review available emission inventory updates produced by EPA and DEEP.  

Both of these indicators will be used as potential triggers for early action in the contingency plan 

described below. 

 

Contingency Plan 

DEEP will implement a two-level plan to identify, examine and, if necessary, implement appropriate 

action for monitored PM2.5 levels that approach or violate the 1997 annual or 2006 24-hour PM2.5 

NAAQS.  An initial Warning Level Response will be triggered based on PM2.5 levels that approach the 

NAAQS.  This voluntary commitment is intended to evaluate the need for early actions to prevent 

violations of the NAAQS from ever occurring during the maintenance period.  The Warning Level 

Response will be triggered based on annual reviews of measured PM2.5 levels.  If either a single yearôs 

98th percentile daily value or a single yearôs annual average exceeds the NAAQS (note that violations are 

based on three year averages), DEEP will examine available information (e.g., meteorology, exceptional 

events, local changes in source activity, source malfunctions/noncompliance or unexpected emissions 

increases) to identify contributing factors and make a judgment on whether any early corrective actions 

are warranted. 

 

Should early actions not be successful and a subsequent verified violation occurs, an Action Level 

Response will be triggered.  DEEP will first conduct the same types of investigations described above to 

determine potential causes and available resolutions.  If the causes are within the jurisdiction and control 

of DEEP (e.g., not predominantly due to interstate transport or exceptional events), one or more control 

measures such as those in the example list below will be pursued for implementation.  Ultimately, 
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contingency measures will be selected from a comprehensive list of measures deemed appropriate and 

effective at the time the selection is made.  The selection of measures will be based upon the presumed 

cause of the violation, cost effectiveness, emission reduction potential, economic and social 

considerations, or other appropriate factors.  Stakeholder input will be solicited from interested and 

affected persons in the maintenance area prior to selecting any appropriate contingency measures.  

Because it is not possible at this time to determine what control measure will be appropriate at any future 

time during the maintenance period, the list of possible measures below is not intended to be exclusive or 

exhaustive. 

  

 Control measures already adopted, but designed to produce additional reductions after the 

verified violation occurred (e.g., mobile source measures that involve fleet turnover); 

 New control measures that may be adopted for other purposes (e.g., Tier 3 or CALEV3); 

 Corrections to source noncompliance or malfunctions; 

 Alternative fuel and/or diesel retrofit programs for fleet vehicle operations; 

 New or more stringent PM2.5, NOx or SO2 controls on stationary sources; 

 Wood stove change out program; 

 ñNo burnò days during cold weather inversion events;  

 Enhanced idle restrictions; 

 Transportation control measures selected in consultation with the Connecticut Department of 

Transportation (CTDOT) and affected local metropolitan planning organizations (e.g., traffic 

flow improvements, transit improvements, trip reduction programs, other new or innovative 

transportation measures). 

 

DEEP commits to pursue adoption of any appropriate measures with a goal of achieving implementation 

within 18 months from the date when the violation triggering the Action Level Response is verified.  As 

required by CAA 175A(d), upon verification of a NAAQS violation, DEEP also commits to implement 

all measures which were contained in the SIP before the area was redesignated to attainment.  

 

Commitment to Revise Plan  

DEEP commits to submit a revised maintenance plan eight years after EPA finalizes redesignation.  The 

revision will demonstrate that attainment will continue to be maintained for the 10 years following the 

initial 10-year period, as required by CAA section 175A(b).



 

1 

 

Chapter 1 Introduction and Background 
 

This technical support document (TSD) presents the Connecticut Department of Energy and 

Environmental Protectionôs (DEEP) request to redesignate Connecticutôs portion of the New York-New 

Jersey-Connecticut (NY-NJ-CT) area to attainment for the federal 1997 annual and 2006 24-hour 

National Ambient Air Quality Standard (NAAQS) for fine particulate matter less than a nominal 2.5 

micrometers in diameter (PM2.5).  The plan demonstrates that Connecticutôs air quality meets both 

standards due to a combination of national, regional and local control measures implemented to reduce 

emissions and presents a maintenance plan that will ensure continued attainment through the year 2025. 

 

 

1.1 Particulate Matter Formation and Health Effects 

 

Fine particles in the atmosphere are comprised of a complex mixture of components.  Common 

constituents include: sulfate (SO4); nitrate (NO3); ammonium; elemental carbon; a great variety of organic 

compounds; and inorganic material (including metals, dust, sea salt, and other trace elements) generally 

referred to as ócrustal materialô.  Primary particles are emitted directly into the air as a solid or liquid 

particle (e.g., elemental carbon from diesel engines or fire activities, or condensable organic particles 

from gasoline engines).  Secondary particles form in the atmosphere over time because of various 

chemical reactions (e.g., gaseous sulfur dioxide and ammonia reacting to form ammonium sulfate 

particles).  Consequently, PM2.5
 
experienced at one location can have origins both nearby and distant. 

 

The annual average and 24-hour average PM2.5 NAAQS were initially established by the United States 

Environmental Protection Agency (EPA) in 1997 and revised in 2006, based on evidence from numerous 

health studies demonstrating that serious health effects are associated with exposure to elevated levels of 

PM2.5.  Epidemiological studies have shown statistically significant correlations between elevated PM2.5 

levels and premature mortality.  Individuals particularly sensitive to PM2.5 exposure include older adults, 

people with heart and lung disease, and children.
1
 

 

The health effects associated with exposure to fine particles are significant, mainly because very small 

particles of this size can easily reach into the deepest regions of the lungs.  Significant health effects 

associated with fine particle exposure include:  

 premature mortality;  

 aggravation of respiratory and cardiovascular disease (as evidenced by increased hospital 

admissions, emergency room visits, school/work absences, and restricted activity days);  

 decreased lung function and difficulty breathing; 

 asthma attacks; and  

 certain cardiovascular problems such as heart attacks and cardiac arrhythmia.
2,3,4

    

                                                           
1
 62 FR 38652-690 (July 18, 1997). 

2
 72 FR 20586, April 25, 2007. 

3
 ñAir Quality Criteria for Particulate Matterò,  United States Environmental Protection Agency, Research Triangle 

Park, North Carolina:  National Center for Environmental AssessmentðRTP, Office of Research and Development; 

report no. EPA/600/Pï99/002aF and EPA/600/Pï99/002bF.  October 2004. 



 

2 

 

The EPA has estimated that attainment of the annual and daily PM2.5 standards nationally would prolong 

tens of thousands of lives and prevent tens of thousands of hospital admissions each year.
5
  In addition, 

these standards would prevent hundreds of thousands of doctor visits, absences from work and school, 

and respiratory illnesses in children.  The elderly have been shown to be particularly at risk for premature 

death from the effects of particulate matter.  Health studies indicate there is no clear threshold below 

which adverse effects are not experienced by at least certain segments of the population. 

   

Although fine particulate matter generated from all sources can cause serious health impacts, particulate 

matter generated from diesel combustion is particularly troublesome.  The concern over diesel particulate 

matter is two-fold.  First, while diesel engines collectively are large sources of NOx and direct fine 

particle emissions, they also emit significant amounts of toxic air pollutants.
6
  Second, the size of diesel 

particulate matter may add to its health impacts.  Almost all of the particles produced by diesel exhaust 

are fine particulate matter (below 2.5 micrometers in diameter), much in the ultra-fine range (that is, 

particles with an aerodynamic diameter of less than 0.1 micrometer).  Since both fine and ultra-fine 

particles are respirable, many of these particles are not captured by the human respiratory systemôs 

defense mechanisms and enter deeply into the lungs.  Studies have shown that ultra-fine particles are so 

small that they are capable of penetrating all the way to the cellular level, where they may induce 

structural damage in the bodyôs core building blocks.  

 

 

1.2 Particulate Matter NAAQS History  

 

The 1970 Clean Air Act (CAA) amendments established health and welfare protective limits, or national 

ambient air quality standards (NAAQS), for a number of air pollutants, including particulate matter.  EPA 

first issued standards for total suspended particulate matter in 1971 and revised the standards to target 

PM10 (i.e., particles less than a nominal 2.5 micrometers in diameter) in 1987 and PM2.5 1997.  In 

September 2006, the Agency revised the 1997 PM2.5 standards.  

 

1.2.1 1997 PM2.5 NAAQS  

 

On July 18, 1997, the EPA established two primary NAAQS for fine particles:
 
 

 An annual PM2.5 health-based standard of 15 micrograms per cubic meter (µg/m
3
) (annual 

arithmetic mean not to be exceeded over a three year average); and  

 A daily (24-hour) PM2.5 health-based standard of 65 µg/m
3
 (the three year average of 98

th
 

percentile days not to be exceeded).
7,8

 

                                                                                                                                                                                           
4 
ñProvisional Assessment of Recent Studies on Health Effects of Particulate Matter Exposure; National Center for 

Environmental Assessment, Office of Research and Development, U.S. Environmental Protection Agency; Research 

Triangle Park, NC 27711; EPA/600/R-06/063; July 2006. 
5
 62 FR 38652-690, July 18, 1997. 

6
 EPA.  Health Assessment Document for Diesel Engine Exhaust.  United States Environmental Protection Agency, 

Office of Research and Development, National Center for Environmental Assessment, Washington, DC, 

EPA/600/8-90/057F, May 1, 2002. 
7
 62 FR 38652-760, July 18, 1997. 
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Simultaneously, the EPA established secondary (welfare-based) PM2.5 standards identical to the primary 

standards.  These standards are hereafter referred to as the 1997 PM2.5 standards.  The EPA set the PM2.5 

standards with 24-hour and annual averaging times to protect against effects from short- and long-term 

exposure identified by a number of published epidemiological studies.   

 

A number of events delayed implementation of the 1997 PM2.5 standard.
9
  Specifically, the EPAôs 1997 

standards were challenged by the American Trucking Association, the U.S. Chamber of Commerce, and 

other state and business groups.  The Transportation Equity Act for the Twenty-first Century (TEA-21) 

revised the deadline to publish nonattainment designations in order to provide additional time to collect 

three years of air quality monitoring data.  In February 2001, the Supreme Court upheld the EPAôs 

authority under the Clean Air Act to set NAAQS that protect the American public from the harmful 

effects of air pollution.  The Supreme Court also sent the case back to the D.C. Circuit Court of Appeals 

to resolve several additional issues.  In March 2002, the D.C. Circuit Court addressed all remaining legal 

challenges to the EPAôs 1997 ambient air quality standards for PM2.5. 

 

On December 17, 2004, the EPA finalized attainment/ nonattainment designations for the 1997 PM2.5 

standards, which became effective on April 5, 2005.
10

   EPA determined that air quality in Connecticut 

complied with the 1997 24-hour PM2.5 NAAQS, but that emissions from Fairfield and New Haven 

Counties contributed to measured violations of the annual PM2.5 NAAQS in New York City.  As a result, 

EPA included those two Connecticut counties in a multi-state nonattainment area also comprised of the 

New York and New Jersey counties that make up the New York City Metropolitan Area.  The multi-state 

NY-NJ-CT nonattainment area is depicted in Figure 1-1.  The three affected states were responsible for 

developing and coordinating revisions to their respective air quality State Implementation Plans (SIPs) to 

provide for attainment of the 1997 annual PM2.5 NAAQS by the 2010 attainment deadline.  Connecticut 

submitted an attainment demonstration SIP to EPA on November 18, 2008 for the 1997 annual PM2.5 

NAAQS.
11

 

 

                                                                                                                                                                                           
8
 The EPA also revised the PM10 NAAQS by revising the 24-hour form of the PM10 standard to the 99

th
 percentile 

averaged over 3 years but retaining the 24-hour PM10 level (i.e., 150 mg/m
3
) (62 FR 38652 (July 18, 1997)).  In 

2006, the EPA revoked the annual PM10 standard (71 FR 61144 (October 17, 2006)).  Connecticut was not 

designated in nonattainment of the PM10 NAAQS and continues to meet the revised PM10 standards. 
9
 EPA.  Fact Sheet:  Areas Designated Nonattainment for the Fine Particle National Air Quality Standards.  United 

States Environmental Protection Agency, December 17, 2004, 

http://www.epa.gov/pmdesignations/documents/final/factsheet.htm, accessed June 28, 2007. 
10

 72 FR 20586-667, April 25, 2007. 
11

 Revision to Connecticutôs State Implementation Plan: Annual PM2.5 Attainment Demonstration; Connecticut 

Department of Environmental Protection; November 18, 2008.  EPA has yet to take action on this SIP revision. 

http://www.ct.gov/dep/cwp/view.asp?a=2684&Q=419074&depNav_GID=1619
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Figure 1.1    The NY-NJ-CT Annual and 24-hour PM2.5 Nonattainment Areas 
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1.2.2 2006 PM2.5 NAAQS 

 

Meanwhile, as required by Clean Air Act (CAA) section 109(d)(1) and governed by a March 2003 

consent decree reached with national environmental organizations, EPA conducted a review of more 

recent health effects studies to assess the adequacy of the 1997 PM2.5 NAAQS.  As result of that review, 

EPA promulgated
12

 revised NAAQS for PM2.5.  The EPA retained the annual PM2.5 standard of 15 ɛg/m
3
 

and revised the 24-hour PM2.5 standard, changing it from 65 µg/m
3
 to 35 µg/m

3
.  The effective date for 

the new 24-hour PM2.5 standard became December 18, 2006.  In December 2007, Connecticut submitted a 

recommendation that New Haven and Fairfield Counties be designated nonattainment for the PM2.5 24-

hour NAAQS based on an analysis of monitored data for the 2004-2006 period.  On November 13, 2009, 

EPA published final designations, effective December 13, 2009,
13

 including those two counties in a NY-

NJ-CT 24-hour PM2.5 nonattainment area (see Figure 1.1).  EPA designated the remainder of the state as 

unclassifiable/attainment. 

 

As described in Section 2, PM2.5 air quality has improved significantly over the last decade due to 

emissions reductions resulting from various federal, regional and state control measures.  Monitors 

throughout the NY-NJ-CT area are currently measuring compliance with both the 1997 and 2006 PM2.5 

NAAQS, meeting one of several eligibility requirements for redesignation to attainment status for both 

the annual and 24-hour standards.  Other eligibility requirements are outlined below. 

 

 

1.3 Required Elements for PM2.5 Redesignation 

 

Section 107(d) (3) (E) of the CAA provides the mechanism for EPA to redesignate an area from 

nonattainment to attainment.  Redesignation is contingent upon the EPA Administrator finding that: 

 The area has attained the subject NAAQS; 

 The applicable implementation plan for the area is fully approved under CAA section 110(k); 

 The State containing such area has met all requirements applicable to the area under CAA section 

110 and part D; 

 The improvement in air quality is due to permanent and enforceable emission reductions;  

 The area has a fully approved a maintenance plan meeting CAA section 175A requirements. 

 

EPA has provided guidance on redesignation in the General Preamble for the Implementation of title I of 

the CAA Amendments of 1990 (April 16, 1992, 57 FR 13498, and supplemented on April 28, 1992, 57 

FR 18070) and has provided further guidance on processing redesignation requests in the following 

documents: 

 ñProcedures for Processing Requests to Redesignate Areas to Attainmentò;  Memorandum from 

John Calcagni, Director, Air Quality Management Division; September 4, 1992. 

 ñState Implementation Plan (SIP) Actions Submitted in Response to Clean Air Act (CAA) 

Deadlinesò; Memorandum from John Calcagni, Director, Air Quality Management Division; 

October 28, 1992. 

                                                           
12

 71 FR 61144, October 17, 2006. 
13

 74 FR 58688, November 13, 2009. 
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 ñPart D New Source Review (Part D NSR) Requirements for Areas Requesting Redesignation to 

Attainmentò; Memorandum from Mary D. Nichols, Assistant Administrator for Air and 

Radiation; October 14, 1994. 

 

The remainder of this TSD provides information describing how Connecticutôs portion of the NY-NJ-CT 

nonattainment area meets these requirements for redesignation to attainment for both the 1997 annual and 

2006 24-hour PM2.5 NAAQS.  Section 2 provides a review of monitored PM2.5 data, analyzing trends and 

showing that Connecticutôs monitors comply with the NAAQS.  Section 3 documents that Connecticutôs 

SIP meets all applicable CAA Section 110 and part D requirements.  Section 4 describes the regulatory 

control programs that have produced the improvements in PM2.5 air quality.  Section 5 presents the 

maintenance plan for the CT portion of the NY-NJ-CT area, addressing each of the required elements of 

CAA Section 175A, including transportation conformity emission budgets that will be used in the 

development of future transportation plans by the Connecticut Department of Transportation (CTDOT) 

and affected Metropolitan Planning Organizations (MPO) in the area.  Section 6 summarizes the TSD, 

requesting EPA action to redesignate the area to attainment.  Several appendices are also included, 

providing supporting details for the previous sections. 
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Chapter 2 Demonstration of Attainment of the PM2.5 Standards 
 

This section documents that the 1997 annual and 2006 24-hour (daily) NAAQS for PM2.5 have been 

attained at all monitors located throughout the NY-NJ-CT nonattainment area.  Measured attainment of 

the NAAQS is a key factor in meeting the eligibility requirements of CAA section 107(d)(3)(E) for 

redesignation to attainment.  The EPA has already finalized a finding that the area has attained the annual 

PM2.5 NAAQS.
14

  On February 8, 2011, DEEP made a formal request
15

 to EPA to make a similar 

determination that the NY-NJ-CT non-attainment area has attained the 2006 24-hour NAAQS for PM2.5.  

EPA is currently considering this request.  An analysis of relevant monitoring data is provided below, 

with a focus on Connecticutôs monitoring network.
16

 

 

 

2.1  Monitoring Network  

 

The DEEP maintains a comprehensive network of PM2.5 air quality monitors located throughout 

Connecticut with the primary objective being to determine compliance with the PM2.5 NAAQS.  The 

DEEP submits network reviews to the EPA Region 1 annually, demonstrating that air monitoring 

operations meet or surpass all applicable federal requirements.  Figure 2.1 is a map illustrating the portion 

of Connecticut within the NY-NJ-CT nonattainment area and the locations of Connecticutôs federal 

reference method (FRM) PM2.5 monitors as of the end of 2010.  DEEP continues to operate these eleven 

FRM PM2.5 sites, with seven of the monitors located in Connecticutôs portion of the nonattainment area.  

In addition, in 2009, DEEP shut down two sites in the City of New Haven that were operating as special 

purpose monitors.  PM2.5 levels at those sites were lower than measurements at the remaining two sites in 

the city. 

 

 

2.2   Data Handling and Quality Assurance 

 

State air monitoring data are submitted to EPAôs data repository called the Air Quality System (AQS).  

All Connecticut data described in this section are included in AQS and have been quality assured, 

meeting the requirements specified in Title 40 of the Code of Federal Regulations Part 58 Appendix A.  

The completeness criteria for ambient monitoring data are specified in 40 CFR, Part 50, National 

Primary and Secondary Ambient Air Quality Standards: Appendix N.  A minimum completeness of 75 

percent per quarter for each year period is required at each monitoring site.  Data completeness 

information is presented in Table 2.1.  Six of Connecticutôs current seven PM2.5 monitors located 

                                                           
14

 75 FR 69589, November 15, 2010.  EPAôs ñclean dataò finding established that the area is measuring compliance 

with the NAAQS, although the area remains classified as nonattainment until EPA approves a redesignation request 

documenting that all CAA sections 107(d)(3)(E) have been satisfied. 
15

 Clean Data Request Letter for 24-hr PM2.5 NAAQS, February 8, 2011.  
16

  Design values for monitors in the NY and NJ portions of the nonattainment area are also summarized in this 

section.  Both NY and NJ have indicated their intention to submit similar PM2.5 redesignation requests, which will 

include more detailed descriptions of their statesô monitoring networks and data trends.  

http://www.ct.gov/dep/lib/dep/air/particulate_matter/pm25planning/24hr_pm2_5_clean_data_letter_feb_8_2011.pdf
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Figure 2.1  Connecticutôs PM2.5 Monitor ing Network 
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SITE 

% 

Complete 

2008 Qtr1 

% 

Complete 

2008 Qtr2 

% 

Complete 

2008 Qtr3 

% 

Complete 

2008 Qtr4 

% 

Complete 

2009 Qtr1 

% 

Complete 

2009 Qtr2 

% 

Complete 

2009 Qtr3 

% 

Complete 

2009 Qtr4 

% 

Complete 

2010 Qtr1 

% 

Complete 

2010 Qtr2 

% 

Complete 

2010 Qtr3 

% 

Complete 

2010 Qtr4 

Bridgeport  

(090010010) 87% 100% 81% 90% 87% 97% 93% 90% 97% 100% 77% 100% 

Danbury 

(90011123) 94% 97% 94% 97% 93% 97% 93% 100% 90% 100% 100% 100% 

Norwalk 

(090013005) 90% 97% 90% 87% 90% 90% 93% 97% 57%* 100% 100% 100% 

Westport 

(090019003) 84% 100% 99% 99% 84% 93% 99% 86% 100% 97% 100% 98% 

New Haven 

Firehouse 

(090090026) 100% 100% 97% 97% 100% 100% 100% 100% 37%** 

   New Haven 

Criscuolo 

(090090027) 96% 97% 95% 100% 94% 99% 98% 100% 98% 99% 98% 99% 

New Haven 

State Street 

(090091123) 100% 100% 87% 100% 100% 100% 100% 94% 100% 100% 94% 94% 

New Haven 

Ag Station 

(090092008) 100% 100% 87% 83% 87% 100% 100% 100% 37%** 

   Waterbury  

(090092123) 97% 100% 100% 100% 100% 87% 100% 100% 100% 100% 100% 100% 

*   Data incomplete due to roof construction.                     

** Site removed 2/1/2010. 

Table 2.1  Connecticut PM2.5 Monitors: Data Completeness by Quarter 2008 ï 2010 

(Percent) 
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in the NY-NJ-CT nonattainment area met the completeness criteria for the 2008-2010 period.  The 

Norwalk monitor was temporarily removed during the first quarter of 2010 to allow roof 

repair/construction.  Historically, measured values at the Norwalk site have been among the lowest in 

Connecticutôs portion of the NY-NJ-CT area. 

 

 

2.3   PM2.5 Monitoring Data Analysis 

 

Data from air quality monitors are used to calculate design values (DV)
17

 at each site.  The monitor with 

the highest DV dictates whether the area complies with the NAAQS.  For the annual PM2.5 NAAQS, the 

annual DV for each monitor is defined as the three-year average of valid annual means.  When calculating 

an annual DV, intermediate calculations are not rounded, while final values are rounded to the nearest 0.1 

ɛg/m
3
.  Rounded values at or below 15.0 ɛg/m

3 
meet the standard.  Rounded values equal to or greater 

than 15.1 ɛg/m
3
 exceed the standard. 

 

The design value for the 24-hour NAAQS is calculated for each site as the three-year average of the 

annual 98
th
 percentile 24-hour average values.  When calculating a monitorôs 24-hour DV, intermediate 

calculations are not rounded, while final values rounded to the nearest 1 ɛg/m
3
.  Rounded values at or 

below 35 ɛg/m
3 
meet the standard.  Rounded values equal to or greater than 36 ɛg/m

3
 exceed the standard. 

 

Current (i.e., 2010) PM2.5 design values throughout the NY-NJ-CT nonattainment area are in compliance 

with both  the annual NAAQS of 15.0 µg/m
3
 and the 24-hour NAAQS of 35 µg/m

3
, as shown in Figures 

2.2 and 2.3, respectively.  The maximum 2010 DVs measured anywhere in the NY-NJ-CT area are 12.5 

µg/m
3
 for the annual standard (Morrisania monitor in the Bronx, NY) and 30 µg/m

3
 for the 24-hour 

NAAQS (Elizabeth Turnpike site in New Jersey). 

 

PM2.5 air quality has improved significantly over the last decade in Connecticut and throughout the NY-

NJ-CT nonattainment area.  Annual design values for 2007 through 2010 are summarized in Table 2.2 for 

monitors in Connecticutôs portion of the NY-NJ-CT nonattainment area.  Annual DVs at each 

Connecticut site have complied with the annual PM2.5 NAAQS throughout the period, with maximum 

DVs in Connecticut of 13.2 µg/m
3
 in 2007, 12.4 µg/m

3
 in 2008, 11.4 µg/m

3
 in 2009 and 10.3 µg/m

3
 in 

2010.  Maximum DVs anywhere in the NY-NJ-CT area were 15.9 µg/m
3
 in 2007, 14.3 µg/m

3
 in 2008, 

13.9 µg/m
3
 in 2009 and 12.5 µg/m

3
 in 2010, indicating that the NY-NJ-CT area first achieved attainment 

levels of the annual NAAQS in 2008. 

 

Table 2.3 summarizes 24-hour design values for 2007 through 2010 for monitors in Connecticutôs portion 

of the NY-NJ-CT nonattainment area.  Maximum 24-hour DVs for the Connecticut monitors were 36 

µg/m
3
 in 2007, 34 µg/m

3
 in 2008, 31 µg/m

3
 in 2009 and 29 µg/m

3
 in 2010.  Maximum DVs in the

                                                           
17 A basic summary of design value calculations is provided here.  For a more complete description, see 40 CFR Part 

50 Appendix N: Interpretation of the National Ambient Air Quality Standards for PM2.5. 
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Figure 2.2 2010 Annual Design Values 














































































































